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Towers Withstood Impact,
But Fell to Fire, Report Says
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By JAMES GLANZ and ERIC LIPTON

Fireproofing, sprinkler systems
and the water supply for hoses all
largely failed in the twin towers on
Sept. 11 in the face of a blaze so
intense that it drove temperatures as
high as 2,000 degrees and generated
heat equivalent to the energy output
of a nuclear power plant, a federal
report on how the towers fell has
concluded.

The fire, combined with these fail-
ures, brought down the towers even
after they had shown surprising and
lifesaving resiliency to massive
structural damage caused by the im-
pact of two hijacked airliners, the
report says. ’

The report’s findings detail for the
first time the horrific series of
events that led to the collapse of two
of the world’s tallest buildings. They
are contained in a draft of a report
commissioned by the Federal Emer-
gency Management Agency and the
American Society of Civil Engineers.

The draft describes a structure
that showed both remarkable
strength and critical weaknesses. As
was -obvious to television viewers
worldwide, the towers sustained the
initial impact of the planes and were
able to redistribute loads away from
damaged columns so well that they
could probably have remained stand-
ing indefinitely if not for the fires, an
earthquake or a windstorm, the re-
port said. Team members are still
debating the delicate question of
whether the tremendous fires could
have brought the towers down on
their own. ’

“The ability of the two towers to
withstand aircraft impact without
immediate collapse was a direct
function of their design and construc-
tion characteistics, as was the val-

nerability of the two towers to col-
lapse as a result of the combined
effects of the impacts and ensuing
fires,” the report concludes.

The report, a copy of which was
obtained by The New York Times, is
not-due to be released officially until
late April or early May. It provides
documentary evidence that simulta-
neously supports and rejects many
of the theories about what happened
to the towers on Sept. 11.

What is already clear is that the
jet fuel played a role somewhat dif-

Jferent, though still critical, than

some experts had speculated. After
the planes slammed into the towers,

Continued on Page Al4

Death Penalty Sought

The Justice Department said that
it would seek the death penalty for
Zacarias Moussaouli, the only person
arrested in the Sept. 11 attacks. He is
charged with conspiring with Osama
bin Laden and the Qaeda terrorist
network.

Article, Page Al4.
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A NATION CHALLENGED

THE TRADE CENTER

Federal Report Says Fire’s Intensity Led to the Fall of the Twin Towers

Continued From Page Al

the fireballs that burst over Lower
Manhattan consumed perhaps a
third of the 10,000 gallons of fuel on
board each plane, for example, but
did little structural damage them-
selves, the report says. ,

Like a giant well of lighter fluid,
though, the remaining fuel burned
within minutes, setting ablaze furni~
ture, computers, paper files and the
planes’ cargo over multiple floors
and igniting the catastrophic inferno
that brought the towers down.

Under normal circumstances, fire
suppression systems are designed to
allow a high-rise blaze to burn itself
out before the building collapses. But
the report concludes that there were
across-the-board failures in the tow-
ers’ fire suppression systems, rais-
ing disturbing questions about the
safety and integrity of other tall
buildings in out-of-control fires. But
the ultimate significance of those
failures. is extremely difficult to
gauge, the report says, because of
the extraordinary circumstances of
the attack.

In fact, besides just setting the

- fires, the impact of the jets may have
jarred loose the light, fluffy fire-
proofing that had been sprayed on
steel columns, and flying debris al-
most certainly sliced through the
vertical pipes that supplied water for
the hoses and sprinklers.

Because of those uncertainties, the
report says, building codes and engi-
neering practices should be studied
extensively to consider changes, a
step the federal government is al-
ready planning, with a $16 million
two-year inquiry by the National In-
stitute of Standards and Technology
now getting under way. The final
version of the FEMA report may
recommend specific changes in
building codes and standards.

The report is also significant for
what it does not include. With the
exception of a few contorted steel
beams from 5 World Trade Center, a
nine-story office building that also
burned and suffered localized col-
lapses because the beams failed
where they were bolted together, lit-
tle evidence collected from the piles
of debris contributed in a meaningful
way to the report’s conclusions.

That absence could intensify criti-
cism of an early decision by the city
to recycle steel from the trade center
rather than make it immediately
available for collection and analysis
by the research team. About 60
pieces of trade center steel are being

sent to the technology institute for

the investigation, so future analysis
could provide additional answers.
The draft report also does not con-
tain any discussion of what could
become a contentious new issue in
attempts to explain why the south
tower, though struck after the north
tower, fell first. That question in-
volves a program, started after the

1993 bombing of the towers, to in-

crease the thickness of the fireproof-

ing on the lightweight steel joists that
held up the floors.
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EXTERIOR
SUPPORT
COLUMNS

COLUMNS

The plane may
have damaged the
floor plate and
some of the core
columns.

South Tower

IMPACT  9:02:54 a.m.
COLLAPSE 9:59:04 a.m.

Load supported by the destroyed exterior columns was
redistributed tc adjacent columns, but it is believed that 1
columns.did not exceed their load capacity.

Initially. floors near the impact suffered severe damage
across a horizontal span of about 70 feel.

The impact is believed to have disrupted the sprinkler an
fire standpipe systems, preventing operation. Even had
these systems not been damaged, they would probably
have been ineffective, because the initial flash {ire would
have opened so many sprinkler heads that the systems
would have quickly depressurized. Also the fire was so
extensive that sprinklers wouid have been ineffective.

Most intense fires.

A stream of molten material - thought to be
aluminum from the plane — flowed down the

North Tower

IMPACT 8:46:26 a.m.
COLLAPSE 10:28:31 a.m.

As the plane plowed through the building, it created a cloud
of jet fuel that ignited into fireballs, burning an estimated
1,000 10 3,000 gallons of jet fuet. The pressure was
sufficient to break windows, but not enough to cause
significant structural damage.

People on the 91st floor described extensive debris in the
eastern part of the central core. This suggests a partial
collapse of framing in the central core.

Floors supported by the missing sections of exte-
rior walls appear to have partly collapsed across

side of the buiiding.

NORTH
FACE

a horizontal span of about 65 feet.

The Impact

Some debris went SOUTH  NORTH
completely through the TOWER  TOWER
buildings and ianded

as far as six blocks ;
away. Life jackets and 3‘
parts of seats were N
found on the roof of a
nearby building.

FIREBALLS

e
LANDING
GEAR

o U FUSELAGE &
\\‘ SECTION

“WHEEL 4 -

LANDING
GEAR

S

American 11

The Collapse

SOUTH TOWER NORTH TOWER

1. Partial collapse of floor
in the southeast corner,

1. Television antenna
begins to fall, suggestin
failures of central colum

2.Collapse of entire floor
along the east side with
columns along the east
face buckling near the
floor, from south to north.

3.Top of the building
rotates to the east and
south and collapses

2. The portion of the bui
ing above the impact fel
as a unit. pushing a
cushion of air down,

..3. The air fed fires in the
impact area, creating thi
usion of an explosion.

downward.
EXTERIOR
‘"*«ﬁ «/ Y STEEL
“, N i COLUMNS
)‘Qﬁi p g
\\'Q
"HEAVY DEBRIS LIGHT DEBRIS
TERIOR ALUMINUM
STEEBCOLUMNS CLADDING

Source: Draft report by the Federal Emergency Management Agency

Baden Copeland. Mika Gréndahl, William McNulty, Sarah Slobin and Archie Tse/The New York T




